ABSTRACT
INTRODUCTION
Control of temperature degree and relative humidity are very important during fiber and textile processing to aid in optimizing cotton fiber performance.
Cotton moisture content and conditioning methodology affect the strength, so, the samples moisture content must be in equilibrium with the approved atmospheric conditions before and during testing. The interaction between genetic (Richard et al. 2006) , and environmental conditions (Yeates et al. 2010 ) results the cotton fiber quality.
Variations between cotton cultivars and their fiber properties make the assessment of basic fiber characters and quality classification is complex and that cause an important problem for the traders, spinners and agricultural researchers who want to improve the cotton yield features. For a better, more comprehensive and objective fiber assessment, a lot of efforts have been and still done to improve the used measurements methods or to develop new ones.
Because of increasing the competition of cotton industry with the industry of man-made fibers, the advancement in measuring systems and gathered knowledge applications is still important. There are a lot of factors which affect the cotton quality like cultivation harvesting and ginning conditions (trash content, seed coat fragment content and nep content), intrinsic parameters (maturity, stickiness, color) and physicalmechanical parameters which can be measured by modern instruments.
Atmosphere has a great effect on the textile properties as moisture content, so the designation of the standard atmosphere conditions is very important which should be 65% relative humidity (RH) and 20 °C a temperature degree, but they can be little changed in the practical use to be 65% ± 2 % RH and 20°C ± 2°C. In tropical and subtropical countries, a temperature condition degree of 27°C ± 2°C may be used, (https://nptel.ac.in/courses/116102029/23) Although the controlled atmospheric conditions, it is not desirable to start very soon in testing the samples in the laboratory, but it should take enough time to reach equilibrium conditions. In addition, for cotton fiber, the standard atmospheric conditions should be 21±1°C and 65±2% relative humidity, but for yarns and fabrics testing, a relative humidity is 65±5%. Laboratories utilize ISO 139:2005 are 21±1°C and 65±4% relative humidity. Depending on the moisture content, cotton fiber strength and elongation measurements are changed more than other physical measurements (ASTM, 2015) . During the classing season and testing time, the laboratory must be conditioned continuously for 24 hours a day, 7 days a week and if there is any exceeding for these conditions, the instrument testing must be stopped, and the conditions must be set up again. All these deviations and corrections must be recorded.
So, it is necessary to monitor the temperature and humidity continuously with independent sensors. In the present study, we are trying to evaluate the effect of conditioning temperature degree and lint cotton grade on cotton fiber properties for long staple cotton varieties. 
MATERIALS AND METHODS

Statistical procedures:
Completely randomized design with three repetitions was used to outline this work. The attained data were statistically analyzed as a factorial experiment according to the procedure of Snedecor & Cochran (1967) . The least significant difference (L.S.D.) was calculated at 0.05 degree of probability to estimate the significant differences among means of the studied treatments.
RESULTS AND DISCUSSION
H.V.I. Fiber characteristics:
Data presented in Tables (1a and 1 b) showed the mean values of the H.V.I. fiber properties. The attained results of the fiber properties for the two cotton cultivars used in this investigation will be presented and discussed herein in four sub-categories as follows:
Effect of cotton variety on H.V.I. fiber properties:
Results attained indicated that the effect of the cotton variety was significant on upper half mean length (U.H.M.L.), length uniformity index (U.I.), short fiber index (%), fiber bundle strength, maturity index, micronaire reading, fiber reflectance degree (Rd %) yellowness degree (+b) and trash area (%). While, the spinning consistency index (SCI), fiber elongation (%) and trash count properties insignificantly affected by cotton varieties as shown in Tables (1a and 1 b) .
Furthermore, the highest mean values for length uniformity index (U.I.) (86.69 %), short fiber index (6.12%), fiber bundle strength (40.96 g/tex), maturity index (0.859) and micronaire reading (3.75 unit) were recorded for the cotton variety (Giza 86). While, the lowest mean values (86.34%, 5.98%, 38.92 g/tex, 0.85 and 3.58 unit) of the aforementioned traits, respectively, were recorded for the cotton variety (Giza 94).
Giza 94 cotton variety also recorded the highest mean values for upper half mean length (33.39 mm), fiber reflectance degree (76.85%), yellowness degree, (9.21) and trash area (0.94%). Whereas, the lowest mean values (32.78 mm, 76.09 %, 9.03 and 0.74 %) for the same traits, respectively, were attained from Giza 86 cotton variety.
These results could be explained on the base of the genetic differences between Giza 86 and Giza 94 cotton varieties.
In this connection, similar results were attained by Nomeir et al. (1990) , who mention that the important physical properties of cotton fiber such as fiber length, fineness, maturity and strength vary considerably depending on the variety of cotton. Wali, (2003) , Fouda (2004) and El-Banna (2013) found that there was highly significant difference in the upper half mean length and length uniformity index among the studied varieties. Also, Etman, (2010) indicated that the physical properties of the cotton fiber significantly differed depending on the genetic structure of the cultivar.
These results confirmed the findings obtained by Beheary (2001) , who stated that, fiber maturity and bundle strength are varietal characteristics, basically, affected by the cotton genome. Yehia (2003) , Hassan and Sanad (2006) and Osman (2007) , mention that there were highly significant differences among studied cotton varieties in fiber strength and length.
Effect of lint cotton grade on H.V.I. fiber properties:
Data tabulated in Tables (1a and 1 micronaire reading and fiber reflectance degree (Rd %), respectively, and gave the lowest mean values (8.98, 21.61 and 0.24 %) for the yellowness degree (+b), trash count and trash area (%), respectively. On the other hand, the lowest lint cotton grade i.e., fully good fair to good (FGF/G) possessed the smallest mean values of the spinning consistency index (188.10), upper half mean length (32.36 mm.) length uniformity index (85.79 %) and fiber reflectance degree (73.63 %), but recorded the highest mean values (6.47%, 82.19 and 1.40 %) for short fiber index, trash count and trash area (%), respectively.
These results were expended and could be attributed to that the highest lint cotton grade always contains the highest numbers of mature fibers. Likewise, the trash properties gradually decreased as the lint cotton grade increased among all studied cotton varieties.
It is worth to mention that the medium lint cotton grade good (G) recorded the highest mean values (196.30, 33.60 mm. and 9.29) for the spinning consistency index, upper half mean length and degree of yellowness (+b), respectively, as well as, the lowest mean values for short fiber index, (5.81%), fiber bundle strength (38.99 g/tex), maturity index (0.84), and micronaire reading (3.33 unit).
Generally, the important physical properties of cotton fiber such as fiber length, fineness, maturity and strength were varied considerably depending on the cotton variety and lint cotton grade.
These results could be explained on the bases that the grade determined according to three factors color, trash and preparation.
These results agreed with those obtained by, Ibrahim (2010), Solieman (2016) , who noticed that the better grades had longer fibers, more mature fiber, higher fiber bundle strength and less short fiber content. 
Effect of conditioning temperature on H.V.I. fiber properties:
Regarding Tables (1 a and 1 b) , it is obvious that the conditioning temperature degrees had a significant effect on the spinning consistency index, upper half mean length, length uniformity index, short fiber index, fiber bundle strength, fiber elongation (%), micronaire reading, fiber reflectance degree and yellowness degree. On the contrary, fiber maturity index, trash count and trash area were insignificantly affected due to the conditioning temperature.
The highest mean values of the spinning consistency index (198.05), upper half mean length (33.27 mm), fiber bundle strength (41.47 g/tex), fiber elongation (5.47%) and micronaire reading (3.73 unit), were recorded using the conditioning temperature degree of 21 O C. While, the lowest values of upper half mean length (32.93. mm), uniformity index (86.19 %), fiber bundle strength (39.48 g/tex), fiber elongation (4.93%), micronaire reading (3.61 unit), reflectance degree (Rd %) (76.24%) and yellowness degree (+b) (8.94) were recorded using the conditioning temperature degree of 27 O C, as shown in Tables (1 a and 1 b) .
The conditioning temperature degrees 23 O C, 25 O C and 27 O C gave the highest mean values for length uniformity index, (86.69 % and 86.67%) and short fiber index, (6.16%), respectively. Whereas, the lowest mean value (5.96 %) for short fiber index was attained from the conditioning temperature degrees 21 O C, as shown in Table ( Table (1 b) .
In conclusion, increasing conditioning temperature degree up to 27 O C increased the short fiber index (%) and decreased the upper half mean length, length uniformity index (%) and fiber elongation (%).
Interactions between variety, grade and temperature (A x B x C):
Tables (1 a and 1 b) , cleared the first (A × B), (A × C), (B × C) and the second order interactions (A × B × C) of the three studied factors i.e. cotton variety (A), lint grade (B) and temperature degree (C) had significant effect on many studied traits. That means that each factor behaved in different way by changing the other two factors. Meanwhile, the remaining interactions were not significant which indicated that each factor acted as an independent factor. Concerning (A × B) interaction, it could be noticed that the highest mean values for upper half mean length (33.84 mm) was recorded from the grade G/FG of Giza 94, short fiber index (6.53 %) was attained from FGF/G of Giza 86, fiber strength (42.91 g/tex) was ginned from G/FG of Giza 86, fiber elongation (5.32 %) was noticed from G/FG of Giza 86, fiber maturity index (0.87), micronaire reading (4.26), Rd (79.78 %) were possessed by G/FG of Giza 94 and +b 9.45 was recorded from G of Giza 94. Also, the highest trash count (89.00) and trash area (1.63%) were realized from FGF/G of Giza 94. On the other hand, the lowest mean values for upper half mean length (32.06 mm) and +b (8.97) were attained from the grade FGF/G of Giza 86 and short fiber index (5.71 %), fiber elongation (4.96 %), trash count (18.00) and trash area (0.18%) were recorded from the grade G/FG of Giza 94. Likewise, the lowest mean values for fiber strength (37.93 g/tex), fiber maturity index (0.84), micronaire reading (3.21) and Rd (73.29 %) were recorded from interaction between Giza 94 with the lowest lint cotton grade FGF/G, as shown in Table (2) .
With respect to the interaction between cotton variety and conditioning temperature degree (A x C), it could be concluded that the highest mean values of spinning consistency index (201.83) was recorded from Giza 86 using 21 O C, uniformity index (87.09 %) was recorded from Giza 86 using 23 O C, short fiber index (6.36 %) was attained from Giza 86 using 27 O C, fiber strength (43.06 g/tex), fiber maturity index (0.862), micronaire reading (3.87) were attained from Giza 86 using 21 O C, and high Rd (77.17 %) was found from Giza 94 using 23 O C, also the highest trash count (59.40%) was reached from Giza 86 using 23 O C. On the other side, the lowest mean values of spinning consistency index (188.90) was recorded from Giza 86 using 23 O C, uniformity index (86.03 %) was recorded from Giza 86 using 27 O C, short fiber index (5.95 %) was recorded from Giza 94 with 21 O C, fiber strength (38.10 g/tex), fiber maturity index (0.853), micronaire reading (3.52) were reached from Giza 94 with 23 O C, also the lowest Rd (75.69 %) resulted from Giza 86 at 27 O C and lowest trash count (47.40%) realized from conditioning Giza 86 fibers at 21 O C, as shown in Table ( 3). Conversely, the lowest spinning consistency index (177.10), fiber length (31.64 mm) and uniformity index (84.75 %) were recorded from the lowest lint cotton grade (FGF/G) of the cotton variety Giza 86 conditioned at 27 O C, whereas, the lowest fiber strength (36.88 g/tex) and maturity index (0.843) were recorded from grade (FGF/G) of Giza 94 cotton variety conditioned at 23 O C, the lowest short fiber index (5. 46 %) was attained from lint cotton grade (G/FG) of the cotton variety Giza 94 at 21 O C and micronaire reading (3.16) was recorded from lint cotton grade (G) of the cotton variety Giza 94 at 23 O C, as shown in Table (5). CONCLUSION Generally, it could be concluded that the best fiber quality over all studied cotton varieties and grades were achieved at the conditioning temperature of 21 O C and this was recommended by the ASTM.
